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1
$n$ $a_{1},$ $a_{2)}\ldots(\lambda_{7L}$
$b_{1},$ $b_{2},$ $\ldots b_{r\iota}$ Cauchy-Schwarz
$( \sum_{1}^{7b}\zeta\iota_{\dot{\mathrm{z}}}b_{\dot{\mathrm{t}}})^{2}\leq\sum_{1}^{7l}a_{i}^{2}\sum_{1}^{lb}b_{\mathrm{i}}^{2}$
’
, . Daykin-Eliezer-Crurlitz , .‘
$\mathrm{f}\mathit{1},1,$ $a2,$ $\ldots$ $\iota$ $b_{1\}}b_{2},$
$\ldots b_{n}$
$( \sum_{1}^{7b}\sqrt{rr_{i}b_{\mathrm{i}}},)^{2}\leq\sum_{1}^{7L}f(rx_{i,\mathrm{i}}b)\sum_{1}^{\prime l}g(a_{i}, b_{i})\leq\sum_{1}^{7L}a_{i}\sum_{1}^{7l}b_{\dot{\uparrow}}$




$2A\# B\otimes A\# B\leq(A\sigma B)\otimes(A\sigma^{[perp]}B)+(A\sigma^{[perp]}B)\otimes(A\sigma B)$
$\leq A\otimes B+B\otimes A$ ,
$\sigma$ .
, , .















, 2, 3 , .
22I Milne
$\mathrm{M}\mathrm{i}\mathrm{l}\mathrm{n}\mathrm{e}$ (Milne’s inequality) [3].





[Callebaut (Callebaut $\mathrm{i}\mathrm{n}\mathrm{e}\mathrm{q}\iota \mathrm{l}\mathrm{a}\mathrm{l}\mathrm{i}\mathrm{t}\mathrm{y}$ ) [4].





Callebaut $t$ $\sum_{1i}^{7\iota t}(I,b_{\dot{\mathrm{z}}}^{1-t}$ [4].
2.4. $n$ $a_{1)}(J,2$ , ... $a_{r\iota}$ $b_{1},$ $b_{2},$ $\ldots b_{r\iota}$ .
, $1 \geq t\geq s\geq\frac{1}{2}$ $\frac{1}{2}\geq s\geq t\geq 0$
$\sum_{1}^{r\iota}a_{i}^{t}b_{i}^{1-t}\sum_{1}^{rt}\mathit{0}_{\dot{\mathrm{t}}}^{1-t},b_{i}^{t}\geq\sum_{1}^{7l}.\mathit{0}_{\dot{x}}^{s},b_{i}^{1-s}\sum_{1}^{7\iota}a_{i}^{1-s},b_{i}^{6}.$ .
, $71,$ $=2$ , $a_{1}=b_{2\prime}.a_{2}=b_{1}$ .
2.5. $a_{\}}b$ $\wedge\S\$ . , $1 \geq t\geq s\geq\frac{1}{2}$ $\frac{1}{2}\geq s\geq t\geq 0$
$a^{t}b^{1-t}+a^{1-t}b^{\mathrm{f}}\geq a^{s}b^{1-s}’+a^{1-\mathit{8}}b^{\mathrm{S}}$ .
223 Daykin-Eliezer-Carlitz
Daykin Elizer American $\mathrm{M}\mathrm{a}\mathrm{t}\mathrm{h}\mathrm{e}\mathrm{n}\mathrm{z}c\mathrm{u}\mathrm{t}\mathrm{i}\mathrm{c}_{C}\mathrm{a}1$ Monthly
$\mathfrak{F}$ [2].
$f(x, y),$ $g(x,?j)$ $a_{i},$ $b_{i}(i=1,2, \ldots, 7\}_{J})$





2.6. ( $\mathrm{D}$aykin-Eliezer-Carlitz) $f(x,y),$ $g(x, y)$
$a_{i},,$ $b_{i}(i=1,2_{r}\ldots, 7\iota)$
$( \sum_{1}^{7b}\sqrt{rx_{\mathrm{i}}b_{i}})^{2}\leq\sum_{1}^{7t}f(a_{i}, b_{i})\sum_{1}^{7b}g(a_{i}, b_{i})\leq\sum_{1}^{7b}a_{\dot{\mathrm{t}}}\sum_{1}^{7l}b_{i}$ (2.2)
3 .
1 . $f(a, b)g(rx, b)=ab$
$B^{i}$ . $f(\mathrm{t}_{!}^{\rho}a, kb)=k,f(a, b)$
3. $f(1, b)\leq f(1, rx),$ $\frac{f(1.a)}{a}.\leq\infty f\{1,bb$ ’ $(b\leq a)$ .
. , 3 .
, $7l=1$ , $f(a, b)g((J,, b)=ab$ .
152
$7l_{J}=2$
$(\sqrt{rx_{1}b_{1}}+\sqrt{a_{2}b_{2}})^{2}\leq[f(a_{1}, b_{1})+f(cJ,2, b2)][g(a_{1}, b_{1})+g(a_{2}, b_{2})]$
$\leq(a_{1}+\mathrm{r}x_{2})(b_{1}+b_{2})$ .
$2\sqrt{t\iota_{1}b_{1}}\sqrt{a_{2}b_{2}}\leq f(a_{1}, b_{1})g(a_{2}, b_{2})+f(a_{2_{\rangle}}b_{2})g(a_{1}, b_{1})$
$\leq a_{1}b_{2}+0_{2},b_{1}$
$g(cx, b)$ $\neg f\frac{ab}{a_{}b)}$






$a_{2}=\lambda rx_{1},$ $b_{2}=\lambda b_{1}$ ,
$2 \leq\frac{f(a_{1},b_{1})}{f(\lambda \mathrm{r}x_{1},\lambda b_{1})}\lambda+\frac{f(\lambda_{\mathit{0}_{J}1},\lambda b_{1})}{f(rr_{1},b_{1})},\lambda^{-1}\leq 2$
, $f(\lambda rx, \lambda b)=\lambda f((J,, b)$ . , $F(a):=f(1, a)$
$f$ ( $a$ , b)=aF(b/ $F$ 23
$2 \leq\frac{f(1,a)}{f(1,b)}\theta\overline{\frac{b}{cx}}+\frac{f(1,b)}{f(1,cx)}\sqrt{\frac{\mathrm{r}x}{b}}\leq\sqrt{\frac{b}{cx}}+\sqrt{\frac{a}{b}}$




$\frac{f(1,rx)}{f(1,b)}\mathrm{V}\frac{\Gamma_{b}}{\mathrm{f}\lambda}\leq\sqrt{\frac{a}{b}}$ , $\frac{f(1,b)}{f(1,rx)}\sqrt{\frac{\mathrm{J}_{J}}{b}(}\leq\sqrt{\frac{cx}{b}}$ .
,
$2 \leq\frac{f(1,b)\sqrt{a}}{f(1_{7}a)\sqrt{b}}+\frac{f(1,\iota x)\sqrt{b}}{f(1,b)\sqrt{C\mathit{1}}},$ $\leq\frac{\sqrt{cr}}{\sqrt{b}},$ $+ \frac{\sqrt{b}}{\sqrt{a}}$
153
. $a=\lrcorner_{-}ab_{i}..$ , $b= \frac{a_{j}}{b_{j}}$ ,
$2 \leq\frac{f(\mathit{0}_{i},,b_{i})}{f(rx_{j},b_{j})}.\frac{\sqrt{o_{j}b_{j^{r}}}}{\sqrt{a_{i}b_{i}}},,\cdot+\frac{f(a_{j},b_{j’})}{f(rx_{i},b_{i})}\frac{\sqrt{a\prime i\mathrm{t}}}{\sqrt{a_{J’}b_{j’}}}\leq\frac{\sqrt{a_{i}b_{j}}}{\sqrt{rx_{J’}\downarrow b_{i}}}+\frac{\sqrt{a_{j}b_{i}}}{\sqrt{a_{\mathrm{i}}b_{j}}}$
.
,
$2 \sqrt{cx_{i}b_{\mathrm{i}}}\sqrt{ajbj}\leq f(a_{i},, b_{\mathrm{i}})\frac{(x_{j^{J}}b_{j’}}{f(a_{j},b_{j})},+f(a_{i}, b_{j})\frac{\mathrm{r}x_{2}b_{i}}{f(a_{\mathrm{i}},b_{i})}$
$\leq a_{i}b_{j}+a_{j}b_{i}$
2 $\sum_{a1\leq i<j^{J}\leq\tau\iota}\sqrt{a_{i}b_{i}}\sqrt{rx_{j}b_{j^{\mathrm{r}}}}\leq\sum_{a1\leq i<j^{l}\leq\tau\iota}f(cx_{i},, b_{\dot{2}})\frac{o_{j^{t}},b_{j}}{f(a_{j},b_{j^{t}})}+f(a_{j}, b_{j})\frac{o_{\mathrm{i}},b_{i}}{f(a_{\dot{\mathrm{z}}},b_{i})}$
$\leq$ $\sum$ $\mathit{0}_{i},b_{jj}+a_{j}b_{\dot{\mathrm{z}}}$ .
al\leq i j $\leq n$
, 22 .
1. , 3 , 3
.
1 . $f.(a, b)g(a, b)=ab$
2. $f(ka, kb)=kf(rr,, b)$
3. $2 \leq\frac{f(1_{\backslash }b)\sqrt{a}}{f(1,a)\sqrt{b}}+\infty f(1_{\backslash }.a\sqrt{b}f(1.b)\sqrt{a}\leq_{-}L^{a}\sqrt{b}+\frac{\sqrt{b}}{\sqrt{a}}$ .
2. 3 ‘
1, $f((x, b)g(a, b)=ab$
2, $f(ka, kb)=kf(a_{1}b)$
3. $f(a_{1}, b_{1})\leq f(a_{2}, b_{2})$ , $(a_{1}\leq rx_{2)}b_{1}\leq b_{2})$ .
, 26 3 . ,
$f(x, y)=x+y$ . $f$ Milne
. , Callebaut $f(x,y)=x^{t}y^{1-\mathrm{f}}$
. , $F$
$f(x$ , .–$-xF(_{x}^{\mathrm{g}}.)$ [7].
2 , .
, 3 ,
. , $f(t, s).–\sqrt{\frac{t^{2}+s^{9}\sim}{2}}$ , $f$ 3





. , $A,$ $B$
$2A\# B\otimes A\# B\leq A\otimes B+B\otimes A$
, Matrix Cauchy-Schwarz (
, $A\# B\otimes A\# B\leq A\otimes B$ ). ,




Matrix Cauchy-Schwarz . ,
Daykin-Eliezer-Ccurlitz
, .
26 3 $f,$ $g$ , 2 $\sigma$




$2A\# B\otimes A\# B\leq(A\sigma B)\otimes(A\sigma^{[perp]}B)+(A\sigma^{[perp]}B)\otimes(A\sigma B)$
$\leq A\otimes B+B\otimes A$ ,
. $C:=A^{-1/2}BA^{-1/2}$ . 2 $\sigma$ $f$
.
$2 \sqrt{C}\otimes\sqrt{C}\leq f(C)\otimes\frac{C}{f(C)}+\frac{C}{f(C)}\otimes f(C)\leq C\otimes 1+1\otimes C$.
, $C\otimes 1$ $1\otimes C$ C* ,
$\varphi\geq 0$ $\psi\geq 0$ . $\sqrt{C}\otimes\sqrt{C}$ $\sqrt{\varphi}$ , $f(C)\otimes$
$7Tc7+\overline{f}\copyright cc\otimes f(C)$ $f(\varphi)_{\overline{f}\acute{T}’\emptyset 7}^{\psi}+\pi^{\varphi}\varphi 7f(\psi)$ ,
, .
$2 \sqrt{\varphi\psi}\leq f(\varphi)\frac{\psi_{J}}{f(\psi_{J})}+\frac{\varphi}{f(\varphi)}f(\psi)\leq\varphi+’\iota/J$ .
155
, $f$ 26 $t$ $f(1, t)$ 1 3
. $\square$
,
2 26 3 . ,
.
1. $A$ $B$
$2A\# B\otimes A\# B\leq(A\sigma B)\otimes(A\sigma^{[perp]}B)+(A\sigma^{[perp]}B)\otimes(A\sigma B)$
$\leq A\otimes B+B\otimes A$ ,
$\sigma$ .
3. , $\sigma$ , Milne
, $\alpha$-power nzean Callebaut . ,
,
3.1. $A,$ $B$
$A\# B\mathrm{o}A\# B\leq(A\sigma B)\mathrm{o}$ (A $\sigma^{[perp]}B$) $\leq A\circ B$ ,
, $\circ$ 4
4, 31 , $A\sigma B=A\# B$ , $A\sigma B=\lambda A+(1-\lambda)B$
, $A \sigma B=\frac{1}{2}(A+B)$ , [1] .
1 , $\sigma=\#\alpha$ ( $‘,\gamma-$ power mean) $2A\# B\otimes A\# B$
$A\otimes B+B\otimes A$ ,
32. $A,$ $B$
$2A\# B\otimes A\neq B\leq(A\neq_{\alpha}B)\otimes(\mathrm{A}\neq_{1-\alpha}B)+(A\neq_{1-\alpha}B)\otimes(A\neq_{\alpha}B)$
$A\otimes B+B\otimes A$ .
,
(A $\neq_{\alpha}B$) $\otimes(A\neq_{1-\alpha}B)+(A\neq_{1-\alpha}B)\otimes(A\#\alpha B)$
[0, 1/2] , $[1/2_{7}1]$ .
. 3.1 , 25 .
5. , , 24 .
